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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve productivity and to greatly 
reduce the entire production cost by easily clearing strict tolerance in 



bore center deviation and easily eliminating variance of the diameter 
almost completely. 

SOLUTION: In the ferrule manufacturing method for using metallic or 
plastic lines for the mother die and removing the lines after 
electrocasting, a jig for holding the lines is rotated during the 
electrocasting and, using one ampere-hour meter 13 for one holding jig 
5, the diameter is controlled through the amperometry. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] Two or more [ 1 of the lines 9, such as a metal and plastics, or ] are used for a 
matrix. After electroforming, the line 9 of the maintenance fixture 5 is made to rotate in 
a electrocasting tub in the manufacture approach of a ferrule of removing a line 9. And 
the manufacture approach of the ferrule characterized by carrying out thickness 
management by the approach of cutting a direct current when one ampere-hour meter is 
attached in one set of the maintenance fixture 5 and an addition current value turns into 
a predetermined numeric value. 

[Claim 2] The manufacture approach of the ferrule according to claim 1 characterized 
by passing a direct current with one rectifier to one set of the maintenance fixture 5. 
[Claim 3] The manufacture approach of the ferrule according to claim 1 characterized 
by making equal spacing of each maintenance fixture 5 and the plus electrode 4. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] When this invention is explained in more detail about the 
manufacture approach of optical connector components, an optical connector Although 
the location of the cores which exist at the core of an optical fiber when a cross section 
supports through the optical fiber of the size of 0.125mmphi in tubing of a cylindrical 
shape in a perfect circle form is doubled correctly, connection is aimed at and it is 
realized with some components It is related with the manufacture approach of the 
components generally called ferrule of being in the core and holding optical FAIBA. 
[0002] 

[Description of the Prior Art] Conventionally, the ferrule which is one of the 
components for optical connectors is a configuration as shown in drawing 1 (a) and (b), 
and that for which the quality of the material used zirconia ceramics occupies the 
mainstream. Drawing 1 (a) is the one mind type ferrule 1, the perfect circle form hole 2 
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of 0.127mmphi extent is punched at the core by the shape of a cylindrical shape with a 
2mm phi extent [ of sizes ], and a die length of about 8mm, and drawing 1 (b) is a 
double face type thing. 

[0003] The metal ferrule manufactured with metals, such as nickel, by the approach of 
on the other hand machining after this invention person electroforms the line of a metal 
or plastics to a matrix in Japanese Patent Application No. No. 375372 [ ten to ] using 
two or more [ 1 or ] and removes the line concerned is proposed. 

[0004] In the patent concerned, if electrocasting is carried out and it explains in detail 
with the equipment of an outline as shown, for example in drawing 2 , in drawing 2 , it 
consists of electrocasting liquid 3, the plus electrode 4, the maintenance fixture 5, the 
compressed-air-agitation nozzle 6, a spring 7, a minus electrode 8, and a line 9. 
[0005] It considers as the configuration which arranged the plus electrode 4 which put 
in the nickel ball at the titanium basket of a cylindrical shape into the electrocasting 
liquid 3 which uses the warmed nickel amiosulfonate as a principal component on four 
corners centering on the maintenance fixture 5. Although the method of passing and 
electroforming a direct current was proposed having set centering on the maintenance 
fixture 5 with the minus electrode 8 which fixed the lines 9, such as a stainless steel line, 
to the condition that the spring 7 pulled, and carrying out little blowdown ****** Q f the 
air from the air churning nozzle 6, there were the following troubles. 
[0006] The cavity by partial plugging of the variation in energization nature, such as a 
contact of the plus electrode 4 arranged on four corners, and the nickel ball of the plus 
electrode 4 etc. became a cause, thickness deviation occurred well into the 
electrocasting part, this became a cause, and the main deflection of the hole of a ferrule 
was generated. 

[0007] Moreover, it was often in the electrocast products made with internal stress with 
generating of the thickness deviation of said electrocasting part to generate a knee, this 
became a cause and the main deflection of the hole of a ferrule was generated at the 
time of next machining. 

[0008] Moreover, although a current is passed and produced to about 10-20 sets of the 
maintenance fixtures 5 by one set of a rectifier, usually The variation in a size may 
appear in the electrocast products to which it was not avoided that a difference appears 
in the energization nature for every maintenance fixture 5, but this was made as for it as 
a cause greatly. Moreover, in order to have to carry out the electrocast products of the 
thinnest maintenance fixture to a predetermined size, there was futility of electrocasting 
time amount and a electrocasting metal, and there was a problem of 1 ** having to 
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increase the process which arranges a size with machining of a back process. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention uses two or more [ 1 of lines, 
such as a metal wire, or ] for a matrix in view of the above. By clearing easily the 
precision of the very severe main deflection of ** several microns in the manufacture 
approach of a ferrule of removing the line concerned, after electrocasting, and 
abolishing most variations of a size, and obtaining a predetermined dimension In 
machining which is a back process, by making it easy to obtain a size predetermined 
only by the finish by center loess, time and effort is lessened remarkable, and 
productivity is raised and it is making to lower the manufacture costs of the ferrule by 
electrocasting remarkably into the technical problem. 
[0010] 

[Means for Solving the Problem] In order to solve said technical problem, this invention 
was electroformed making a line 9 rotate, as shown in drawing 3 and drawing 4 , and 
the approach of attaching an ampere-hour meter in all for every one maintenance fixture, 
and making the amount of addition currents regularity was used for it. 
[0011] Namely, although drawing 3 is an example of the electrocasting equipment 
concerning this invention and it is the top view showing the configuration of an outline 
It consists of electrocasting liquid 3, the plus electrode 4, the maintenance fixture 5, the 
minus electrode 8, the electrocasting tub 10, the drive motor 11 for maintenance fixture 
rotation, a belt 12, an ampere-hour meter 13, a block 14, and the structure 15 for fixture 
immobilization. In the condition of having filtered [ put in electrocasting liquid 3, 
warmed and ] and agitated in the electrocasting tub 10 The minus electrode 8 and an 
ampere-hour meter 13 are connected with the plus electrodes 4 and each maintenance 
fixtures 5 of all. Minded rotation of a sink and the drive motor 11 for maintenance 
fixture rotation for a direct current in the condition of having often managed, minded 
the block 14 by the belt 12, transmitted to the maintenance fixture 5 of the structure 15 
for fixture immobilization, the maintenance fixture 5 was made to rotate, and it 
electroformed, and considered as the configuration which cuts fixed addition current 
value ****** currents. 

[0012] Although electrocasting liquid 3 is the quality of the material of the 
electrocasting metal made into the purpose and it differs, respectively if it explains in 
more detail For example, nickel or its alloy, iron or its alloy, copper or its alloy, cobalt, 
or its alloy, Electrocasting metals, such as a tungsten alloy and a particle distribution 
metal, are employable. Nickel amiosulfonate, a nickel chloride, a nickel sulfate, the first 
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iron of sulfamic acid, The HOUFUTSU-ized first iron, a pyrophosphoric-acid drum, a 
copper sulfate, HOUFUTSU-ized copper, cay copper fluoride, The water solution which 
uses water solutions, such as titanium copper fluoride, alkanol sulfonic acid copper, 
cobalt sulfate, and sodium tungstate, as a principal component, Or the liquid which 
made these liquid distribute impalpable powder, such as silicon carbide, tungsten 
carbide, boron carbide, a zirconium dioxide, CHITSU-ized silicon, an alumina, and a 
diamond, is used. The bath which uses nickel amiosulfonate as a principal component 
especially among these is suitable in the ease of doing of electrocasting in respect of the 
versatility of physical properties, such as a degree of hardness, chemical stability, the 
ease of welding, etc. And as for electrocasting liquid, it is desirable to sometimes use 
into an anode plate the iron corrugated plate which carried out high-speed filtration, and 
warmed with the filter of about 0.1-5 micrometers of filtration accuracies, and carried 
out the temperature control to the appropriate temperature range of about **3 degrees C, 
and carried out activated carbon treatment, and removed and carried out nickel plating 
of the organic impurities, to use carbon as cathode, to energize by the about two 0.2 
A/dm low current consistency, and to remove metal impurities, such as copper. 
[0013] The plus electrode 4 changes with electrocasting metals made into the purpose, 
and is selected from nickel, iron, copper, cobalt, etc., and tabular and a spherical thing 
are suitably used for it. What is necessary is just to use it, putting into the basket made 
from titanium and covering with the cloth bag made from polyester, when using a 
spherical thing. And the plus electrode 4 is arranged on the core of the circular structure 
15 for fixture immobilization. Although it is desirable, from a electrocasting rate 
becoming [ making it all the maintenance fixtures 5 and a location at equal intervals ] 
fixed, and electrocasting being mostly completed between coincidence the location of 
the plus electrode 4 You may make it the configuration which was not limited to this 
location, for example, arranged the plus electrode 4 on two or more places in 
accordance with the outer wall of the electrocasting tub 10, and the structure 15 for 
fixture immobilization may not necessarily be circular, either, for example, may be an 
ellipse form. 

[0014] And although churning can adopt churning of air, a propeller, a supersonic wave, 
super-vibration, etc., it is also possible to make the rate of rotation of a maintenance 
fixture quick and to omit churning by addition of a pit prevention agent. 
[0015] moreover, drawing 3 — setting — the maintenance fixture 5 — one set — an 
ampere-hour meter 13 — the configuration which uses one set — ** — although it carries 
out, and a rectifier is desirable in order that using each one small thing of the 
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maintenance fixture 5 for one set may tend to carry out current management, it is not 
necessarily limited to this but you may energize to many maintenance fixtures 5 with 
one large-sized rectifier. 

[0016] Although drawing 4 is the side elevation of an outline showing the detail of 
maintenance fixture 5 near [ one example concerning this invention ] It consists of the 
structure 15 for fixture immobilization, the maintenance rod 16, the free rotation section 
17, belt **** 18, a belt 12, the electric insulation section 19, the minus electrode spring 
20, the connection section 21, the maintenance fixture 5, a spring 7, a line 9, and a clip 
22. The maintenance rod 16 is welded to the circular structure 15 for fixture 
immobilization, and it is made to idle in the free rotation section 17. Transmit rotation 
of a belt 12 to belt **** 18, rotate, and the maintenance fixture 5 is made to rotate 
through the electric insulation section 19 and the connection section 21. The 
maintenance fixture 5 What is necessary is to hold, after the clip 22 and the spring 7 
have pulled the line 9, to make it a location as shows the electrocasting oil level 23 to 
drawing 4 , to carry out a pressure welding to the minus electrode spring 20, to energize 
a minus current only to the electric insulation section 19 down side, and just to carry out 
electrocasting. 

[0017] In addition, although 10 - lOOOrpm extent is suitable for the rate of rotation of 
the maintenance fixture 5 in this invention, churning is omissible by not being limited to 
especially this figure, for example, adopting high-speed rotation of 1000 or more rpm. 
[0018] Selection use of the line 9 is suitably carried out from ceramic lines, such as 
plastics lines, such as metal wires, such as iron or its alloy, aluminum or its alloy, copper 
or its alloy, and a tungsten alloy, a thing which carried out thin pewter plating on this 
metal wire and nylon, and polyester, and glass, etc. Among these, as for the case of 
plastics and a ceramic line, electroless deposition, such as nickel and silver, is needed 
for a front face for conductive grant. A size, roundness, and a precision high to linearity 
are required, and, in the case of extrusion by the dice, a metal wire, and a plastics line, a 
line 9 should just be adjusted by the approach by the wire drawing etc. 
[0019] Although electrocasting carries out a direct current with about two 4-10 A/dm 
current density for about 10 to 20 hours, and is cylindrical, although electrocasting is 
carried out with the above equipments, and it is made to grow up to be the size of 
1.0-2.5mmphi extent It is desirable to start by low current, to raise the current gradually, 
to consider as the configuration in which the current from a rectifier goes out 
automatically when the amount of addition currents which turns into the predetermined 
amount of deposits (size) every maintenance fixture 5 is reached, and to carry out 
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computer management in the beginning in that case. 

[0020] Although it is determined whether the class of line 9 to choose draws out the line 
9 which exists at the core of electrocast products, it extrudes, or it dissolves with a 
chemical, what is generally hard to dissolve in a chemical, and draws out what has high 
tensile strength, or uses extrusion, and it is easy to dissolve in a chemical uses the 
dissolution. 

[0020] What is necessary is just to carry out finish by center loess processing etc. by 
machining, after drawing out a line 9 in the case of drawing. After dissolving a line 9 
after electroforming with one rod in the dissolution and cutting into the die length of an 
outline, carrying out finish by center loess processing, or finish-machining, after 
checking that the hole has penetrated, and making it a finished product, the approach of 
dissolving a line 9 may be adopted. 
[0021] 

[Function] Making a line 9 rotate in the manufacture approach of a ferrule of using two 
or more [ 1 or ] for a matrix for the lines 9, such as a metal wire, and removing the line 
concerned after electrocasting according to the approach of this invention One 
ampere-hour meter is used for one set of the maintenance fixture 5, and since the 
approach of cutting a current with a predetermined addition current value for size 
management was adopted, most of the main deflection of the hole of electrocast 
products and the variation of a size can be lost. 
[0022] 

[Example] After being immersed in the water solution of the knickerbockers [ by Nihon 
Kagaku Sangyo Co., Ltd. of marketing after setting to the condition of having pulled to 
the maintenance fixture 5 for electrocasting strongly for the elasticity of a spring as a 
cross section prepared SUSof 0.127mm/ of a perfect circle form / phi 304 line if the 
example of following this invention is explained, and shown in drawing 3 and drawing 
4 and rinsing ] non tuck A, and B mixed liquor for 10 minutes at a room temperature 
and carrying out mold release processing, it rinsed well. The nickel plate was made into 
the anode plate and the tub which carried out high-speed filtration by the 1 -micrometer 
filtration accuracy, and warmed the electrocasting bath at 50**2 degrees C was prepared 
for the electrocasting bath which uses nickel amiosulfonate as a principal component on 
the other hand. And it carries out until combine the maintenance fixture 5 with 
electrocasting equipment in the connection section 21, and it sets rotating velocity to 
300rpm, and makes a line as cathode, it makes nickel into an anode plate and it becomes 
a predetermined addition current value about electrocasting with about two 4-6 A/dm 
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current density. Although 22 nickel electrocast products of the shape of a rod with a die 
length of 300mm were manufactured by the size of 2.2mmphi, the variation in these 22 
sizes fitted in the range of **0.1mm, and did not have a knee, either. Next, the slot was 
put into electrocast products at intervals of 40mm, it broke from a part for this slot, the 
main line was drawn out, and then it was processed to the size of 2.000mm, and die 
length of 8.00mm with NC automatic processing machine, the center loess processing 
machine, etc., and considered as the finished product. Thus, what was manufactured 
was a product which has the main deflection of a hole in specification and is satisfactory. 
[0023] 

[Effect of the Invention] This invention does the following effectiveness so by the 
approach shown above. Since the electrocasting approach which uses 1 or two or more 
lines 9, such as a metal wire, for a matrix, carries out current management in 
manufacture of the ferrule which removes the line 9 concerned after electrocasting, 
rotating, and carries out thickness management with an addition current value for every 
set of the maintenance fixture 5 was adopted At the same time a main deflection 
precision of the very severe hole of **several microns is easily clearable, since 
thickness deviation and a knee are hardly generated in the made electrocast products 
Since the variation in a size can almost be abolished easily, time and effort of machining 
of a back process can be lessened, and productivity can be improved remarkably. 

[Brief Description of the Drawings] 

[Drawing 1] It is the expanded sectional view and side elevation of a ferrule concerning 
a conventional method. 

[Drawing 2] It is the block diagram of the outline of the electrocasting equipment 
concerning a conventional method. 

[Drawing 3] It is the top view of an outline showing one example of the electrocasting 
equipment concerning this invention. 

[Drawing 4] It is the side elevation showing the configuration of the outline near the 

maintenance fixture of the rotation electrocasting equipment concerning this invention. 

[Description of Notations] 

1 Ferrule 2 Perfect Circle Form Hole 

3 Electrocasting Liquid 4 Plus Electrode 

5 Maintenance Fixture 6 Compressed-Air- Agitation Nozzle 

7 Spring 8 Minus Electrode 

9 Line 10 Electrocasting Tub 
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11 Drive Motor for Maintenance Fixture Rotation 12 Belt 
13 Ampere-hour Meter 14 Block 

15 Structure for Fixture Immobilization 16 Maintenance Rod 

17 Free Rotation Section 18 Belt **** 

19 Electric Insulation Section 20 Minus Electrode Spring 

21 Connection Section 22 Clip 

23 Electrocasting Oil Level 
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